Role of alpha-2 adrenergic receptors in neuroprotection and glaucoma.
The loss of retinal ganglion cells (RGCs) in glaucoma occurs progressively over many years. A neuroprotective drug should enhance survival of RGCs in the presence of chronic stress/injury. Four criteria are proposed for assessing the likely therapeutic utility in human glaucoma of drugs that have demonstrated neuroprotective activity in animal models: 1) A specific receptor target must be in the retina/optic nerve; 2) Activation of the target must trigger pathways that enhance a neuron's resistance to stress/injury and/or suppresses toxic insults; 3) The drug must reach the retina/vitreous at pharmacologic doses; and 4) The neuroprotective activity should be demonstrated in clinical trials. Data are presented that illustrate how the specific and potent alpha-2 agonist, brimonidine, meets these criteria. The alpha-2A receptor was localized in the inner rat retina by immunohistochemistry. Brimonidine reduced the rate of RGC loss in the calibrated rat optic nerve injury model even when dosed 12 and 24 hours before injury, consistent with a long-term enhancement of RGC resistance to stress. Brimonidine was also neuroprotective in the lasered chronic hypertensive rat model, reducing RGC loss over three weeks from 33% to 15%. A clinical trial has been initiated to determine brimonidine's neuroprotective activity in patients with non-arteritic ischemic optic neuropathy.